Abstract-The land consolidation in hollowed villages deeply affected soil properties in loess plateau. The object of this work was to analysis the soil properties changes in 6 consolidation years with 2 tillage types. Results showed that the soil bulk density, soil clay content, pH, soil organic matters, total N, Olsen P, available K were increased during 6 years. Meanwhile, a higher soil bulk density, soil clay content, organic matters, total N were found in rotary tillage than in plough tillage. It is concluded that land consolidation of hollowed villages are could increase arable land and improve soil properties with the increase of consolidation years, furthermore, rotary tillage can accelerate this trend compared to plough tillage.
INTRODUCTION
Hollowed villages have become increasingly aggravated due to the population outmigration and rural land recession in Loess plateau [1] . The hollowed villages and abandoned residential lands had resulted decreased arable land area and many environmental problems [2] . Land consolidation can increase arable land area, improve rural competitive productivity, and changes the ecological environment. However, it is also considered that land consolidation may resulted soil compaction [3] , or the soil may be lack of organic matters or microorganism, and thus, caused land retirement or land degradation [4] .
Academic sphere pays more attention to rural land consolidation, and mainly focused on the potential of hollowed village land consolidation, mechanism, and modes [6] . The land consolidation of hollowed village had become a method to promote domestic demand, promoting new countryside construction, and realize the urban-rural overall development. However, the soil properties after implementation of land consolidation had less studied. And the effects of different tillage types after consolidation also should be evaluated.
In the present work, six different consolidated period's villages with 2 tillage types were selected to evaluate the changes of soil properties after land consolidation. The purpose of this study was to provide a practical base for improvement of hollowed village land consolidation and soil foster after consolidation.
II. MATERIALS AND METHODS

A. Experimental Design
The study was carried out in Chengcheng County, Shaanxi, China. Where located in the southeastern of the loess plateau, 109°46'30"-110°05'50" E, 34°55'45"-35°27'05" N, 407-1268 m asl. The site has a semiarid, continental, monsoon climate with a long-term mean annual temperature of 12°C, annual precipitation of 680 mm, frost period 204d.
B. Tillage Types
After land consolidation, the hollowed villages were mainly changed to arable land, using plough tillage (PT) or rotary tillage (RT) for agricultural production. Plough tillage is a traditional tillage method, harrowing the soil to the 20-cm depth with one pass of a disc harrow and two passes of a cultivator followed by planking; Rotary tillage harrowing the soil to the 10-cm depth twice with a rotary cultivator. The grown crops are maize and spring wheat, with one crop grown each year.
C. Soil Samples Collecting
We selected 6 different land consolidation periods villages, the consolidation year was from 2008 to 2013. Each village has two fields using RT and PT, respectively. Soil samples were collected in 2014 after the crops were harvested with a depth 0-20 cm. Meanwhile, we selected two sites besides the consolidated land as control, where sampled from the mud wall.
The soil bulk density (BD) was measured using ringknife; the soil texture was measured by Mastersizer 2000 (Malvern, UK); pH was measured by pH meter. The soil organic matters (SOM) and total nitrogen (TN) were determined by the dry combustion (450°C) method using a CHNS-analyzer (Elementar Vario El, Germany), Olsen phosphorus (OP) and available phosphorus (AK) were determined using the Olsen method.
D. Statistical Methods
A SAS (Statistics Analysis System) package (SAS Institute, 1989) was used to conduct analyses of variance (ANOVA). Least significant differences (LSD) were used to detect mean differences between periods and tillage types. Figure 1 showed that the soil texture were silt loam in both consolidated land and mud wall. With the increase of land consolidated periods, the soil texture turnout to be more clay and the averaged sand content increasing rate is 4.2% under PT and 7.3% under RT. The sand contents were significantly different among 2008, 2009, 2010, and 2013 under both tillage types, while no significant differences were found between 2011 and 2012. The silt content and sand content were no significant differences among all the consolidated year under PT and RT. 
III. RESULTS
A. Soil Texture Changes after Land Consolidation
B. Soil pH and Bulk Density Changes after Land Consolidation
With the increase of land consolidation periods, the soil pH was increased with a logarithmic growth trends: pH=0.259ln(x) + 7.303, R 2 =0.854, where x=consolidation years. No significant differences between PT and RT. The average increase rate is 1.34%. 29±0.55aA a. Means followed by the same lowercase letter in a column in PT or RT are not significantly different according to Fisher's protected LSD test at the 0.05 probability level. Means followed by the same uppercase letter in a row in a given year are not significantly different according to Fisher's protected LSD test at the 0.05 probability level. Results showed that BD was increase with the increase of consolidation periods. After 6-years planting, BD was increased 23.4% under RT and increased 20.2% under PT compared to 1-year planting, respectively. The RT treatment significantly decreased soil BD compared to PT with an average rate 9.97%. Table 2 showed that the soil nutrient changes after consolidation. The SOM was increased with the increase of consolidation periods. With 6-year consolidation, SOM increased 53% and 213% compared to 1-year consolidation under PT and RT, respectively. However, no significant differences were found between PT and RT after 6-year consolidation.
C. Soil Nutrient Changes after Land Consolidation
Total nitrogen was increased slightly with consolidation years under PT and RT. After 6-year consolidation, TN was increased from 0.88 to 1.06 g kg Available phosphorus was not changed after consolidation under PT or RT in the 6 consolidation years. 
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